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(54) METHOD FOR PRODUCING L-GLUTAMINE BY FERMENTATION METHOD AND L- 
GLUTAMINE-PRODUCING BACTERIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve productivity and control the by-production of glutamic 
acid on thie production of L-glutamine with a coryneform bacterium. 

SOLUTION: This method for producing the L-glutamine comprises culturing in a culture medium 
a coryneform bacterium which has an L-gfutamine- producing ability and in which the activity of 
a glutamine synthetase in a cell, preferably the activity of glutamic acid dehydrogenase, is 
reinforced, thus producing and accumulating the L-glutamine in the culture medium, and then 
collecting the L-glutamine. 
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Ih*JH 1 t2«t«91il<, 10 
[MjRS 4 } »rt<Q^;b^f 5 yy y^^~^<Dr9 

wx.m^^^ mim^mm<^'f)\'^ 5 y^y 

T^~^ ' Tx-U;l/h^>'X7x^— ^fSftA^^STb 
5 ] ^ 6 1 ^ K a — tf'rS 

Wo 

7iDa z. XliHuifeilllMWdrt«^> 

yaymmmo 

[|»a<iB8] Tta (A) Sfcti: (B) KfntrcMt< 

(A) 0a5ij## 2 KtaucoT 5 y jiffijij^wr a.{±° 

(B) ga?ijs§-2iaa€©7 5yiiE?'Jtc*3i^T. i:g 40 

yy9^—\£m^.^^t^rciu\i< Ko 
nS5}<rR9l Tail (a) Xlt (b) tc^-TDNA-efe 
«g«««83aicc:>DNAo 

5 9-1 9 9 6^i^S>^§maS9iJ*#tyDNAo 

5 9-1 99 Gfj^^rji^mmimRimmmmm^^m 
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< K-r^ D N Ao 
mi^mi 0] Tsa (c) co KmtcA.i£ 

<'K;&3-Kr^DNA„ 

( c ) mm^ 3 {cEit<f r 5 / 

<K 

( D ) Baj'fJS^ 3 iCiaitOT ^ /^IS?1JfC ^T, ! g 
b<{iS5<H©7^yiiSS<DfiR ^{(J. ffA. f#B, 

LifljR^il 1] Tnfi (c) X(± (d) t^-TDNAT' 

h^mtmx ota^oDNAo 

(c) si?ij#^i ieiia^oJMaBSjijoo-s. JMa#^2 

0 0 6-520 0;^)^5;S:S^fi»K^J*^^rDN A. 

(d) E?iM^§nciai5<^ffiasi?ij<Dd-^. isa#^2 

0 0 6 — 5 2 0 OA''P.)5:SlMaia?iJXtt[RltS»BH5tj7?)^& 

u;i/ b t7>x7xv— l^^g^3=«•rsfe^^^<«*:3- 
K•r§DNA„ 

COOO 1] 

y^mm^^ xSL- 5 y<Dmmsm 
•rso h-^)V^%y\x^ mm. m-wwmm,. 

[0002] 

-6. m^Mt<ot(D<DL-7^ymfiimoyAimmt±mib 

icinff. 'tn^^(otijLmvL-^}\^^^y{m^ti^ 

ti\ x.mm^icmiz. l-^/v^ ^ ywMt:§>maii. 

too 0 3] Sfc. L-if}V'$i^y?m\c^h^riii. l 
ymoMmfm^ummi^. l ^ yom 

[0004] J:ia© J: a * L ~ 5 > 4;Sa«H5tm 
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[0 0 0 5] 
[0 0 0 B] 

mr£^;v^^yi^y7-^-^^=i-)^t^min'f. 
OlX/^^yyyi-^—^ • T'rxt);i/hv>'X7x^- 

[0 0 0 7] (1) L~i?>i5?S>'±^tl^^rU 

(2) ;^;l/^?3yi^yx^f— lfffi'i4«ig?fi*\ ^^l/^^S 

m»g2?fj*eiiE^^-r § il fcic J: § t coT'fes {!) jfa« 
foiaao 30 

(3) 9}\^^^yyy'r^~'mm.<r>mm\ \mn<^ 

tf^pm^nfc^t]zx^iy(Dxdc>^amm<ommo 
A^pi^^tifty^i'^f ^ yx^yr^^-^^muwmmm 

• 7 xrij; ;i/ h ^ :y X 7 X ^ — If Stt AMfiT t /c c , 

( 5) ■£^{zif)\y^^ ymi"^ ^xn^f-r—^mmmm 

*ti/c:(i)~(4)©V^'r^a5bMc|2fc©ilSo 

(6) ^fh^^ymT\^Yr3^i—{im^oMm\ 

-^^tm-^ c . iL\mmmmun<r>^)\^^ ^ > 
tf*3- Ft§3ie^(D5&M*^ii3a*n§a:9 

[0 0 0 8} (7) (1) ~ (6) i^tm^-mizmm so 
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ji^^y^mmt^^t^mWitt^t-'irfUi'^yor) 

[0009] (8) TItl (A) CB) {^:zi^•r/c:^ 

{i<K«r3-F-rSDNAo 

X. i^L<mmo:>7^ym.^m<om^. x^. m 

(9) T^a (a) X{± (b) lC^-rDNAT'3fe5(8)?a 

«ODNA„ 

5 9~1 9 9 6:^»^P.S:Si^SB2?^iJ^^tyDNAo 

(b) mmm{z.tm.<oimm\<r>o-^. im»#^6 

5 9-1 9 9 6A>e»:fe§fflffiffi!5'iJX{±P5)iSaS!?''IJ/?)^5l)| 

y^u^f'i'XU ir^^}V^^yiyy7-ii-^Wift.^Mt 

§ ft A.ff < 3 - F-r ^ D N A o 

(10) TSa (C) Sftfi (D) {c.Ts-rfcA.tiX 
-F*r§DNAo 

{ c ) Ba$ij#^ 3 {cfa^©T 5 y ®sa?ij*#-r s 

(D) E^M-^ 3 S?iH5lj{c*jv>T. 1 m 

\.^{mm<o7^m^&om^. mx. {--m. 
xim{t^^ts7 ^/mu^w^^s D . ti^-^^jv^^ y 
yyy-^-^ • 7-r^';;i/Fv>'X7x7— i^?■Sif.^^J 
(1 1) TSa (c) Xti (d) iC^x-TDNAT'^&SdO) 

saeoDNAo 

0 0 6~5 2 0 OA^SiSi^ffiajEJ'W^trDN Ao 

( d ) mm^ 1 ia«otgaia?ij<D o isa#^ 2 
0 0 6-520 Qts^^fj^^^ummmm'^m^nts'ib 

M^*tif#§ra-7i:x F y >$^x>' F^^ft-TT'M 

U ;1/ F V ^X 7 X 7— {f gffi^W-r § A.ff < ®* 3 - 
F-r^DNAo 
[00 10] 

[fp^©^fifeoj]?ftg] J^T> ^mn^mm\iMmt^o 

[0011] CO =4s|gn^<D3y 

<i>i:.HIi:i>|fi^n/c:fiIIMt,a^ (Int. J. Syst. Bacter 
lol., 41. 255(1981)) , '^fcn^}^.f<.^T^)t?hUt 

[00 12] ay^.A^^-rU'i'i:. • r-bFTS'F^^'v 



(4) 
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^y^./'S^'T-y'^i, « y 5 
3 y •r y A • -'N— y X 

:rnfy^^?-r y "^i^ • ^^y^^ y x 
rjy^-./^'!'7"y'>i. • r^tciry^x 
yu-e/'Si'T-ye'iA • ^^i/aa 
y^be/^e^ryj'i. • -by 
5^:/p/^^f-y'>iN ■ 7>-e^77'i' 

[0 0 13] af$|3<jtc(i, Tti'D^^fj:mmmmt^ 20 

ny^-^^^-ry^A ■ r-fehTi'K^Y^A ATCCI3870 
^y^^A^'xy'i'A • 7-feb^^;P^?5*A ATCC15806 

^y^-^-^^fT^y^A ■ 7;i'*yy-r-i';^)A atcc215ii 
3 y :?-/^^f-y A • :fj}V-rx. atccissdi 

ny^-./^^'xy^A- ^^;l/^f^AA ATCC13020, ATCC13 
032, ATCC13060 

ny^^/^^T^yt^A • y y "^A atcci599o 

n y y 'y'A • ;>« ATCCI7965 

n y ^./^^^T-y "i^A • ij--^T^y^^7. aji234o(fer so 

M BP-1539) 

3 y ^-/^■i'-ry «>A • ^.-t y X Aiccisses 

^Hf^^^f-y t^A • x-i'^^y*^?A ATCC14020 
T'U'i^/^i'ry'^A • 75/'iA ATCC13826, ATCC14067. 
AJI2418(FERM BP-2Z05) 

v^blf/^iJ'T'y'^A •-Y>'Vy:t7-f ^A ATCC14a68 
ybtr/^^'ry^'A • v^' h7 7-><>^'A ATCC13869 
T'pe/^^'ry'^A • a€'>A ATCC13825 
T'btT/^^-ry^'A • •y-'yAoyT^-i'^A ATCC14066 
•/HT/^^T^y^A • ^4-y-:?yX ATCC19240 40 
ny^-^^i^T-y^^A • 7>'eci7-Jr^-.X ATCC687U ATC 
C6872 

yi^lfM^^-f y^A • r^W^A ATCC15111 

7l/!^^^^'xy^A • -by 7A ATCC15il2 
5i!'n^Si'7^y'>A • 7:yt::::r7'i'5X ATCC15354 

[0 0 14] cne.*X¥-r-5Jc(*. m^i£7yi^)tiy 
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i(^tlT(.>^o Sfc. AJ12340ffi{i. 1987fpI0;^271i!f\f 

(T305-5466 B^B^liO < 1^ rff* 1 TS 1 

S%1 ffJi^i^G) ICFERM BP"1539iDS:ffiS^t'7"^'* 
'^XhMiJtca'it/^T^K^nTI/^^o $fc. AJ12418 
1989^ 1 5 gMttT'jligjffi3g#X^£?IBI^afef^J 
I^-XilSffM^rr{CFERH BP-2205«D^K#^t-e:^^f 
'^X b^l^J(^S-i'\^T^S£$ tlTV^Sc 

fjij *fgBH<?>ay^JSIiIi'A"*tg«Lfc2i^fi:. ^ 

iBttt^ft^-r^'/i?* (mW3-232497) , -fVyTi-ti 
M-^-rS:^a (mm 1-202694) , a-^rh-^D^^ 

6994) ^ifjbW&n-So L-i^;l/^f5y^fe^{||^«-r 

[0 0 17] T'Hr-'^^-ryi'A • 7v/^AAI11573(FE 
m P-5492) mmm56~15H95'jkm^m 
7"HfMt?7^y>A ■ 75MAAjl2210(FERH P-8123) 

•:/"[y\L/%^f^}t?L, ' 75-'^AAJ12212(F£RM P-8123) 
!|tMBg6I-202694^ffi#M 

T'H^/^^-ryi'A • 7^/^AAJ12418(FERM-BP2205) 

T'l'li/'i^i'-ry^A • 7^>''?AD]n8{FERllI P-11116) If 
Mip3-2324974.^^#!1 

3y^./^^f y>A • >«9-fc:3 5DH344(FERH P-lHl?) 
ay^-./^^'f-y^A • ^;l'^5AAAJ11574(FERM P-549 

3) mrm5Q-\bH95'j^nms, 

[0 0 18] mvsiH<oir}W/5.yi^yv-^-'^ i&L 
ftm^^fSo Sft, tti«j!f^i:ftS!ff*^e«D=iy^. 

gyiiSi^ti, MAtiVbi^/s'^'ry^A • 75aa atc 
ci4067r'fe§„ «[^<?)css-ttA«*nfuja«, tgm 
^<DL-'^)i^^ymmMti'i±.mr^t\,^omm'p. l 
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[0 0 19] mmmmmpi(DQsm.o)mmt. gs 

[00 2 0] csae^ii. 3 u ^t-^lfflBS^^jie^fc- 10 

[00 21] ay ^.si)iffla©Gs*3- K-r t l 

T, gSiCginAA^BJ^^AMC^nrv^^SCFEHS Microbiology 
Letters 81-88, (154) 1997)©T\ ^(Di^MUMcS 

{mk^mMtt?>?(^m CPCR : polymerase chain reac 
tion : White.!. J. et al., Trends Genet. 5, 185 (19 20 

[0 0 2 2] ^fef^DN A{±. DNA#t4f*T'^§KHB 

(H. Saito and K.Miu 
ra, Btochem.B iophys. Acta, 72 . 619 (1963), ^k^X 

^mmm. b**^^^^. 9 7-9 8 mmm. 
[0 0 2 3] -ju r^/m'M^f&Mmii-tmmiz 

U ^•.|gfflS<DGS(Dr -f* y if -r Ft-Sjaf£-T-(0^ 

2j ii-rso ^(om.nxmi,mm-r^o ginA2t>. ginAt 

[0 0 2 4] PCRfS{C<fcf)tSifg$tlfcGSjifE?ii, Xi/ 
X y fc 7 • =J U fcti n y ^.SIfflM(0«[^iC:f3 

PSL, Cti^xj/xy t7 • 3yii:?iALT*J< 40 
f^(D^#';')^L^t-<^^<. xj^iV t7 • riyfjUBfetf^gt;: 
^\^^XB'mm^mrj:^if ^-tLXlt. pUClO, pUCl 
8, pHSG299, pHSC399, pKSC398, RSF1010. pRR322, pAC 

yci84. pum^mtimf^n^o 
[0 0 2 5] :nv^^mmmxmmr^^':^i^-tit. m 

pAlll330 #Bfl(Ja58--67699^^f8#E8 
pIIM1519 WJB358-77895^i^f8#Ki 
pSFK6 #|IH2000-262288^ii;^^#ll 50 
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sft, imco-^^^-jfj^eny^flSFfi-ey^x^ 

Miaxi^xy tr • 3yf!3<^)'^^^-ic^fA-rs 
xj/xyHr-ny Rtf 3 y ^^siifflScoi^-?^ T'g» 

[0 0 2 6] COJ;^^^^^^ b^lz-^^^f-ilLTti. t< 

pAJ655 Iyi'Ji:7'PiJAJ11882(FERll BP-136) *f ■ 
)!;J5nSR8201(ATCC39135) 

pAJ1844 l>i'Jt?Oi]AJ11883(FERy BP-137)aWn' irfWi'J'' 

?/?5nSR8202(ATCC39136) 

pAJBlI l'>i'J(:7-3!)AJ11884(FIiRH BP-138) 

pAJ3I48 m>< ifM'^' A^'ii'iSR8203(ATCC39137) 

pAJ440 >< m-X 7 mk] 1 1901 (FERil BP-140) 

pHC4 l>'x'Ji:7'3'JAJ12617(FERll BP-3532) 

[0 0 2 7] ^n^(D^i^ii-ii. ^tm^m-'^'^to 

i d id hxm^n^. immmmim^ p.tvfc»^ y 

y^-i^RtfSDSi&ffl^/^T^BL, SOOOOXgT' 

m>b^mLxmmm''^mc±mmtct^V3:^i-yirv 

[0 0 2 8] cs3ig?^:3y^«a-e^H6-r^'^i'^f 
~^mmhx»m?imk^mmir^\at^ csite-To* 

T4DNA y :ff-^m(0 y tf ^ffl V^Ttr ©^^^EiT'S 

-So 

[0 0 2 9] _hlS©J:^lc^SUfcffl^^DKA*3y:t- 

^gmmcn-:}X^j^i£^i^\ mA.i£. xi/xytr-^ 

yK-i 2{^:ov^Tffi$^nT^,>5J:5^^ 
*iMfh;^;U->'> i«T'M® LT D N A 03S}iffi%i01-:^?S 
(Mandel.M.and lliga,A.,J. Mol. Biol., 53, 159(197 

0)) ti^^f). Af-;i/x-x:rf-yxK-Qv>T^©2nT 

MLXDN A^mXir^-JM ( Duncan, C.H., Wilson, G. 
A.and Young, F.E.. Gene. 1, 153 (1977)) *^'feS„ S 

/^g^^vx- X:/^yx. SJ^Bmtff^w^-^ 

ADNA^ggJ{ce(t)jAoyP h:/'7Xh3;?t{*X7x 
n X h CDttMic LTffiil^ D N A * D N A ^mMlC 
WCt^fM ( Chang. S. and Choen.S.N. ,Holec. Gen. 
Genet., 168, 111 (i979);Bibb.M.J. ,Hlard,J.M.and Hop 
wood,0. A. .Nature, 274. 398 (1978) ;Hinnen, A. , Hicks, 
J.B.and Fink.G.R. ,Proc. Natl. Acad. Sci. USA. 75 1 
929 (1978)) ^jfSfflT-t^o ^fc. ny^.SMOJga 

nm\t. m%f^)hxm m^h. !t?M¥2-20779i^i.^ 
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[0 0 3 0] GSji{E^<0=ll£-g[;&i«J6?,C GSji 

h >X.1< yy{;:fSMLT c ^a^ls©$*T^fef*DNA 10 
t-^-t LT^?.nTV^^o Sfc. S^»f000/189 

immcx D Gsjiis^tD^iSj&^^sftsn. Gssit^^tiss 
[0 0 3 2] nmmmmjmmmiA. mmwrnum 

MSffiT'vX 5 F^ffll/^/cjlfs? B^ii Plltli: LT?T o 

hX\t. p48KSLtfpSFKT2 (jLX±. #PfB2000"262288-5§^ 
lfi#M) . pIISC4 {77>'Xf*fFi^fjHl992¥2667875^i^ 

fB. #fiB¥5-749i#4.^i8#si) mtmf^n^o cn^ 

§o pHSC4%(*ff'r'5xv'iyi:7' • :3iJAJ12571ti. 19 

WMi'^y'^-") (T305-5466 B;^H:^M^'3< ffrtJ 
S 1 T@ i S* 1 "^15*1^ 6 ) leSKS^FERU P-11763 

-^*< wmmmt.^m-^n. ferm BP-3524cogi6#^T-§ 

[0 0 3 3] GSStfeOfi^tt, ±t20J:^feGSjSa70 

J; »*W*n^ il ic J; -3 T m$ tl^o 

ft*ti^)i:i:{c<tt)^<SMc^{fr^ (Proc. Natl. 
Acad. Sci. USA, 642-649, (58) 1967) Q. Biol. Che 
in., 3769-3771. (243) 1968)o Lfc:«)^oT, £:<?>GS07 
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[0 0 3 4] GScDTx-y/Hfcfi. -astrx:iy;i/h 

vyX7x^— tf{tJ;c.TtJt)nS (Proc. Katl. Aca 
d. Sci. USA, 1703-1710. (58) 1967) „ n'J^-^iliS 
|C*5l^Tti, Genebank accession Y13221©IE?iJfC^$ 
tlSgl nA5i(S?S®O405fi£Q^P i/ >^S)&^r -r y 
;Wfc;^n^ClJ:i'o^^l®^nTt''§ (FEMS Hicrobiology 
Letters, 303-310,(173)1999) , CCOf-Pi/y^S^fti! 

(DT 5 y (^}S«ti: [ifim-r « j: a {tginAjafeyt^m® 

[0 0 3 5] Sft. lfflIlSrtcD^^;l'^!5>>':^r^f— If • 

7T'::iy;Vh7>'X7xv— tf (ATase) cOiffiit^fftT 
* -l^ C i {c J; o T t . CStDT?':^ U ;Wtii: 0: 
{t^m^X^ §o n U ^.^iiJScDT-r r. y ;1/ h v >X 7 

MOT -r y ;P h 9 X 7 X — ^ rj - K f ^«fs^^ 

[0 0 3 6] a y^SJU3i!©ftlirart©ATasergfai^®T 

N-;<f■;^-N'--^p-N-r.^pv^7'7-~:;?> (nt 

G) t, b < {iffi5iSi?^<05ffiS^SMi:ffli.^ enT(/^§ 
J; o TSaS ATaseSiffijbtffiT b fc^m^ 
mm^:f3mW-if<~:>n^. Sfc ATaseiStt^^Tt 
fcny^Miiatis ^H.MPli<Dft!l{t. ATa5c^3-H-r 
SjSfi;-? (filnE) ff)^15d^|fE?«J*i«I*b, lEIIJfC^flg'r^ 
ATasc^jti t iS: J; d leafed bfeglnEJie^ (i^ifeSig 

inE) ^^tsDN AX'::i^) ^-mmmmmmmu 

[0 0 3 7] 'X^m.g\nm. m±^&{*±©glnEi:Bil 

tftSiejSi^a^HMglnEi: P V A7 X -ri-;l/^©®M 

(cMffi*/Tx-rv-;f7-jifK?i:*Jf AbTffi^^ D N A 

^siw b. c oiaiiA D N A -ea y 

mmu m^^Xii-fx^mm^^^i&^xmwry^c t 

[0 0 3 8] c:^ bTftfet^tCffl^^DNAAWa* 

m^SC U ^feftgliiEil^^MSiglnUiltDSll^jie^ 
2ffl;!>^ffliiilDNA(Dfl!!<Dgl5^J ('^^'^J-gPfh SgS 
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[0 0 3 9] :j>;f^. yUm^Dl^ A±{c!K^mglnE<D?}-^ 

D N A±iz.m^^. ifMUginmm o mn^m^tf^h 

[0 0 4 0] * fc. fflflSF^CDPI Ifc:^tf < HOffitt^fS 20 
mt^mB-V 1 5o ATaseiH J: ^GStDTx- V ^Utiil (iP 

< nx& 0 , 1^ U >f U ^l' F ^ >X7 X v—lf (UTase) 

[0 0 4 ! ] l]Tase©^3S1*{et3t,^r{iGS*^iSa}i:T'r 30 
-V Mt^n^u tttm^tEtlX^-^^ (J. Bacteriolog 
y. 569-577, (134) 1978) o jiSJIC/'T-y ^HtStl^ 

§ (J. Bacteriology, 816-822,(164)1985) o t^t>^? 

li:J:;5^FiSi4fb*Pt^T'#2.o PIIfc^{i°<«<^}gttlB: 
T (i. ATasetr J: STf^'::^ 'J ^Vft^ffSjlf S^flg*^® 

^■^nXl^^ (FEMS Microbiolo^ Letters, 303-310, 
(173) 1999) o 

[0042] n y #>S!SfflBC!>Pr 1 fc^(^ < StDSia^fg 

c) t L< {iii5Hft^?«DiiiiSgm9!itmi/>5.n-rt.>^ 

gHfflJCcfcoTMU PIIfe/utf<K<?)J£ffi*^ffiTb 

It. P!l/c:A.{f<«:&3-H-rS5Se^glnB©slS^*ia5iJ 50 
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*:^^L. iE^i^:^«|-^§P^^t^tf<3^;^iffiiMU*^/^ 
DNAT-n y^^MilSJ^I^Ktemb. X^MglnStrnm^ 

±(Ogin^t(DPsxmm^^m!i-^-^^^ tic^f). me 

[0 0 4 3] ifi^mg\xifsm^^&^±<ogmtmmt 
MicHij.*3^-r -m&f- 1 Lxmm^ d n 

m^mmu mi'x^n^mm^^tsmmxmmt^c 

[00 4 4] u 9 Lx^m^mi^^ D N A 
nrcma. m&i^±.\ti^t tt^^t?>g\nmntmi 

ik'X^m^ u ':^m^gmtx^mginBt(om'^min'¥- 

r^ginummx^^<DX\ mnmmimjEn^ginm^ 

[0 0 4 5] J^ic, ^^imPLbKiK^mginmy^^n 

=tom. M^ftginBA^^feftiie^^n. xmigum"^ 
jc^^n, s£Br^g\nmm^^n^m'^ifh^o ^^-f 
^n(±\ m^m-^^nmmf^T.^ v^xmmKti: 

ginEjb^j^tj rm^mifit^ cticx-DX. ginmmm-^ 

[0 0 4 6] Q50)77^:::.VMt(DmBti. .ti^(Dr-f^ 

[0 0 4 7] GSgttOia'JSfi. ±jiE(D<t9«:ATase}Cj; 
SGS«Or -r- y ;!/{fc«D^S^!c J; o T t Hjtgt?feS ^ 
aitDGSMf5?03e-S^*1^46?.^®^. 58liMfiJ}Sa?iJ 

[0 0 4 8] M%m<ou^)^mmm^m\'^xt-^}\'^ 



(8) 
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>mf-*t FDy-:f— If aXh\ rcDHj ^^feV^^) ^-{4 

[0 0 4 9] mm\o-)<mm.fi'm^MZixrcx ^fi, 

'?"£,;^<*-pfcil t*l/>'5o fW^ii\ fflSaSfc DcOGDII 
[0 0 5 03 3 U^-SfiMilSSrtCDGDHiStlCiii^ti. G 

[00 5 0 GDH*n-H-rs»f5^^{i, nU^.l!il« 

[0 0 5 2] 3 U ^--fiiiatOGDH^a- Kt-^jifE^ (g 
lecular microbiology (1992) 6 (3), 317-326) tDT\ 

^■^mmrn^&t^Dn A^m^t-t^ p c r?sicj;ot. 

[0 0 5 33 */c. *?en^On ij ^.^liati:, GS4oJ:tf 

ii-r?.^^fcbrfi. -('y^'x>^xh KP^:f— If. 40 

[0 0 5 4] L-^^;l/^r5>'CO^^l!5tEiS!b^e. 
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[00 5 53 ( 2 ) *f6n^®^ai!!^*ffll,^^c: L - ^f^l/^? 

^^y^mw^^<mm^ctti^xt. fi^-o. L—^fiv 
^ ^ ymmi^^mmt ^cLttf^x-^^. 
[0056) -4^^m(o zi y ^^mmm^m^^x l - ^^^i/^ 

immcj^i^xr 5 / ^, tr ^ ymo:)mmmm¥kmm 
^^^i-rm'miBmm^^^xMmic ^^n^ c tti^x 

^(ommoimxh^to^^ifi^-rntomM^m^xt 

AW 

[0 0 5 7] mmmtLxi±^ ^/vn-x. ^y-fen- 

X. A-5i?h-X, Ml]7K^JiS!i!f. I9t^#<^)|il!!)^ffi 

ffl^n. ^ofii!. mm. i^:r.ymm(D^mm. x^y- 

[0 0 5 83 m^mt Lxi±. ry^^T. mmry^ 
^'t'A, mmry^s^^i.. mtry-i^^i.. 

[0 0 5 93 ^mmm^mmtLxii. r^/m. 
^y. mmm. ^m. M{ciitie.«to^^^i-s^y 
hy. ij'^'^ym. s?Rtx+x. i^urcA^mi^wmmii'^ 

[0 0 6 03 mmmmthxitf)h.mm. ^^^y^h 

fj}vy^i.m. mu. -^y^symmtimm-^n^a 

A%j!in^S*\ T>t:t75!fXl|OT;l/AiJT'Pf>fn-r 
So >bK bT10H#|ig-120B#|?ggffiig-«tSc:i:!CJ; 

[006 1] mmmrmmmmf)^ ^h-^)\^^^y^ 

nm^wrmu 'm<r>mmimc%'D xvsm^\i^. 
m^t, mSigib^p-Bft^i^Sbfcmic, }giiB^p#T-rs 

c^:le:i:oT^IK^nSo 

[0 0 6 23 (3) *^BJ3©^'>^?^>>'>'x^«— tzffi 
tt*^-rSftA.{f < M*n- K-r SDNA (glnA2JifE?) 
fc<fctf, ^')\^^\yyy^^—^ '7^:^'')}\/V'yy7^ 

InEafs-T) 

[0 0 6 3] :iji:Mlig<D^-®DNA{i, GS^n-H-TS 
5815?T^So *^l!a<D^n<7)DNAti. Alase 



(9) 
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8lnA3t e^©i5^^if iV* ^u-ytt^f^-^f^)^^^ 
j< y^hoy'^m^ D N A •5-1' U 7*7 'J -ti^^vmt^ z. 

^:B^Mm^<Dmm^u lt. ^rv d n a •^-r 
y-<D^m /N^':^u^'V-i?-S''3>. PGR. 

5 K D N A cj^ia, D N A (omm^rs'Mm. mwrnm 

C^?^)^-f^^ Sambrook, J., Fritsch, E. F., lianiaLis, 
T. , Molecular Cloning, Cold Spring Harbor Laborato 
ry Press. 1.21 Cl989)t|eii$nTl/''5„ 

[0 0 6 5] m-fy-C^-oy^mmU. ^ti^'tin 
^)^^?^^7'^}^h' f}\y^^iil.(ry%\nm{nf (GenBan 
k ACCESSION Y13221) <DffiSfia?lJIi:S-:5l/>Tigff^tlfe 

CtlStDy^-Y-^-^fflV^nti^ glnAjtfS 20 
^ (GenBank ACCESSION Y13221) CDJMSS 511921—2282 
l^ffi^-rSfim^tyD N A»ffr*W6tl^„ 

[0 0 6 6] _h|2<DJ;5ti:bT#P.tl5*5gW£0gliiA2 
*^iy D N A irM-iDiMKga^iJZitfc «DiH5W3- H bi# 

^r5/i?ga?iJc)-M*Ba?ij»^?i icm-Tc ginA 

[0 0 6 7] Sfc. MrttfODNAWfrrfitfi, glnA2)i 

>mmmt(Dmmmm.<Dm^. ^m.oiiT'{t^)\^^^ 30 

> 5^ y r — b" • 7 r - U ^l' h -5 > X 7 X ^ — {f gtt^S: 
^t^rchj\f.<n (ATase) ^3-F^^®f«^ (gin 
E) -^h^t^m-^nfa. ATase}S«W-rSftA,{^<M 

[0 0 6 8] *5lB^®glnA2X(i:glnE*^rtfDN Arr^T- 

IB|fi3iBd?'jti:»-:5i/^T{1^S L v-r V-:feffll^fePCR 

[0 0 6 9] =^|ilW<Dm-<DDNA«. rj-K$n-5te 40 

It^jStc tJtt ^ fitiS^ftlittc i; o T t § ;^)^^ Wf^fl^l^ 
[0 0 7 0] :$:f|Bfl(Dm-ODN A(i. 3-K$n^ft 

^{f<K^)y;l/^f5yi>':^■r4^— If • rx-U^i/hv;^ so 
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X7 i 9— tfstt:«)^"m*^3nsi^is 0 . 1 ^ t < \mm 
fe±(,\ ccT'. risrfij r^/mm&<Drch.i£ 

[0 0 7 1] ±iei!DJ:'5^GSXiiATaseJ:^f!tWlciftJ- 

©fc^^f < K% D N A ti. ^'D^MijEltgW 

mumwm^^^-^^ «: jc J; o Tit &+iSo * fc. 
±^{]©i^^5fe«$nftDNA{i, tS^SflfetiTV^?.^ 

SJaat^© D N A * fe: Ka4^->7l/7 5 V^T'-C >tr h d 

Ma-r?):^?*. iat/s^MM©DNA^Mt-r§m 

-p<g=-;V-N'--hP-N"-haV^^7^i?>' (NTG) 
[0 0 7 2] ±iaoJ:5^^ISI*W-^-'SDN A*, ifiiy 

-^7)f^:^{iX«;&rt-K■r§DNA*^^^5nSo Sft. 

5 y v' ^T^t^; — i^;' • 7x-:^ y ;W h 5 >X 7 X ^— If * 
3- H-r«. D N A Sfc{±i:ti^Mtt-&fflBS^)^e.> f|iJ^ 

659-1996 3; fc {±2066-5200?!)^ ^ ^ ^ffiSK^lJXfi ^(?) 

-C/V^^XU is'-o, ^fi^5.yyy7-^—^£m^.^ 

^-r§fcM±°<H*rJ-KT§DNA. tfc{±. ifll^^ 
yyyy-^—^ • 77--'J;l'h5>'X7x'7— t*WM 

-I. < 3- Ff s D N A ;&i}iii-r ^ £1 1 

0; o T t > GSXtiATase i:^«fl?|^c[c^l-^^>ft^tf < Kj£ 

n-H-r?.DNA;?)"Sf#6tlSc HCLX^^o rxh^Jyi^ 

0 % w±<?)Wi^f±* ^-r § D N A fnj±*v 'J ^-f X 

b^i^^f*^ fe§^.4±Jim•tDW>/^f'7*y ^?V-tr-e^ 
3 y(Dm^(D^{^X'&^ 6 1 X S S C. 0. 1 % 
SDS, !tT*L<f±. 0. IXSSC. 0. I%SDS 
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So 

[0 0 7 3] fa-ytLr. Mvmm<DMmmi(D 
it. mm^- 1 (DM&mmi^&-:s^^rimhrc:^v dr5« 

^ty D N A if us -r § P C R f c i ^ T fl^^-r 5 C 
ii?>^T't§o :^P-:^^:LT, 3 00bp@jt©ft$<0 

©^i/^CD^ttfi, 5 2XSSC, 0. 1%SDS 10 

[0 0 7 '!] ±fiE<DJ:^^#feff-r-M^':^>;5f^'X'rs5S 

^'■■;l/^?5>'S^yr:J'— {fS'ttiCOV^TfiMethods in Enz 
ymology, Vol .XViIA.910-915, ACADEMIC PRESS (1970) 

^yx^x^— ^^jgtt!^■S>V^-^:(iHethods in Enzymolog 
y Vol. XVI lA, 922-923. ACADEMIC PRESS (1970)fBiS£D 

[0 0 7 5] Z^}l%%m^Wl-<0^yf^'>9M'3-'^t 

^Wf-I. Ft ^ D N A:?)We.tlSo 

^fc, ATasei:^K6<Ji^|5)-©^'>'''^^W*:3-F-r'S> 
D N A Lrm«vfl^!c(i. E51J#^^ 3 !C^t T 5 / ^83 

e. Ititf * L < {±90m±«^)iailtt^W ;&OATase^gffi 

^w-r § y/^^^K^a- H-rs D N A;bwe.ti§o 

[0 0 7 6] 

[* W] mm^mmBwz i t> ^ p>!cmwti: 

[0077] 40 

mmm 1 ] Qm\isfmm^<Dm& 

(1) 3U#^MaB«OglnAJif£-?©^>a-->'i^ 

BA-'tC^nTt^-^'SCFEMS Microbiology letters 81-88, 
(154) I997)„ Ig&SnTV^^lfiJSMcit-ol^T. ffi! 

Ue/^e^T- Ut^i. • 7^>'^AATCC14067a<O^fe<*DNA* 
^StC bTPCRjifC i f;g!nAI|f>^-*ttiIiLfco 

[0 0 7 8] yU'EV^^'rU 'I'ix • 7^/Si^ATCC14067 
Wi(DVk^Wmk<OmW,t. BacterlalGenoKe DNA Purific 50 
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ation Kit(Advanced Genetic Technologies Corp.)^ffl 
Ir-'TRofto PCRKlSfi, Pyrobest DHA Polymera 

se (SMW) ^fflt/\ ^1494''C 30#. ^^55X 15#, 
f*S72'C 25>C»^frT'30-y--l' 4' ;Mto 

[0 0 7 9] ^WLhrazmm^wmzi^Kfmmm. m 

PSS^lSSallT^b. SalIT'©llTLfcpllffl219 (:^^yjK>' 

;V (Sjgjfi) *0Kej«JL, IPTC lO^jg/ml, X-Gal 40 

g/ml t5 J;t>V7rf '7-l'>'>'25 // g/ml%#ty L tglifcim^l) 

[0 0 8 0] i^Ki(i5M*;^)^^r;i'/j'J?*tcif;»7'5X5 

F*PSL/cm> ^?-{CglnAa£^;<)^}$A*tlTt^ 
^7'^X^ F^pMW219GSt:SMttfca 

[008 1] ( 2 ) ginAi: 3 u ^Mmm<owm^^mi 

t-^7°9X5F©« 

glnAjife^i;n';^.SJ«-a)?ISSj^*Wr^ 
7*7X5 F^«^tSfci6{i:> B!£^^:8S^ff^nrv^Say 
:t-ISaMT'gma®Hlt|;S::/vX5 FpHM1519 (Agric. 
Biol. Chein.. 48, 2901-2903 (1984)) [t3*(DjiSejS 
^ItoT'^X^ FpHK4 (^^PHW5-7491-5fi^S?#nS) ^©J 

mmmmm-^^xs^iimmthx. mmBa^ttsm. 

F (S?gjg) %fflV^¥tS**IftLfc?i, KpnIU>A- 
(SM^) *fflt/^Tp!aW2igGS©KpnIg|Sfitn*$ALfco * 

T^'^XS F*pGSi;:gft:tfco 

[008 2] ( 3 ) 3 U ^J^Iffl^^'NOpGSfD^ A i: ^ffi 

nm 

12418 (PERM BP-2205 : ^ 
nWVV7.m (1tM¥2-207791-^i^Si#R^) 

x5KpGs•p^gKls^^t, mn^mmmtzo t#e.nft 

I^HIcM*AJ12418/pGS*fflt,^r L-^)^^^ ^^jgco 

[0 0 8 3] 25;£g/iiileDA-:^W>'>'*^tfCM2B7"b- 

F mmKXim brtifcAJ 12418/pGS^OMf**. ^JV 
rs-XlOOg, (NHOiSO. 60g, KHjPO. 2.5g. MgSO< '7H. 
0 0.4g, FeSOi ■7H20 O.Olg. VBi-HCI 350/Jg. 

Igfifi (KaOHTplie.StcaS^ftr^-^^) {CffifflL. 31.5 

°cicxi§mfit(omtimn-^ti^^xi^h.tdm'mLrco 

y^-iziif^^mhtco iiyMtavaii pak ci8 m 
>X;l/* ym. 5%7^h:^h') fl^m^yk i L K^tsW 

m\^xm\u 2mimm^m(omtK^^ 1-^^)1^ 
ft. 
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[0 0 8 5] 



(11) 

* * 
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L-GlnCg/L) 


L"Glu(g/L) 




AJ12418 


38.4 


0.7 


70 


AJ12418/pGS 


45.1 


0.02 


82 



[00 8 6] pCSiiA-!*Tii L ~ ^jV^ ^ y (I -Gin) © ^ 
[0 0 8 7] 

[||fifi(?!j 2 ] GSr 7-':^ U ;Vft§!5{ita!j^1$iOi¥fiOi 

( 1 ) r y ;KtsiHiifaM:/7;^ 5 k©p^ 

WLKm^MztnX^^^ (FEMS Microbiology Letters, 
303-310,(173)1999) o =iCX\ 7 MtU^^^ 20 

[0 0 8 8] S-fr/l^tf^^^'xU'^i, • 7^/^^10014 
RBglnA N*iJ:}3J;tfMJ03ifH?;litl*s ^ii^m^ 



mmn 10^:11 ©^i^DNA^y^-i'v-i: ltpcr^s: 

lncll-e»mb, plISG299 C^SCiifi) ©HlncIIgUfitlCffliA 

Lfco C(757"5X5K^pGSAh^ftttfco 

[0089] ( 2 ) 77-- >; Mm&:imM<Dm^m 
m{ii^t\.xmmr^. 

[0 0 9 0] L-'!f}\'^Zy':^Mm-7\y\i/^^7-^)^h. 

i3i-'^^'yymm:mw.i^\.xBmmmm% 

^^tt^©gIiiA)tfs?OB[!?nj^!*5& 

^l/fhPlifii^^pGSAAJiSOglnAtO^tDtMi: 1*^^^ 
/•c*)<O^QA-Ii:^#ttft» AJ12418. AJ12418/pGS. QA-1 

m^m^^x. L-^;!'^? 5 y':^mo-^k^(omm^mm.m 

1 (3) lamciyj-sfetlfsj^ieLTfrofto ^(D^a«:^ 

2 itl/JsL/Co 

[0 0 9 1] 
[ig2] 



L-CIn(g/L) GSiSttCU/mg) ^«[l#Sg(hr) 



AJ12'il8 39.0 0.030 70 

AJ12418/pGS 46.1 0.067 81 

QA-! 44.3 0,040 72 



[0 0 9 2] QA-lffil?{iAJ12418lCi:t-^, 

Journal of Fermentation and Bioengineering, Vol.7 
0. No.3. 182-184. 1990{Cffe««a?'J}i*##i: U -f^ 
^^V-;l/-HCl(pH7.0)l00my, NH.Cl O.lmM. MnCU Imlf, 
t^X)^^xy— ^HfyUlf^iflinM, NADIt O.SmM, =y^T~ 



hxt Kny-^-— tflOU, vf;I/e'>'K4^-;f-€25U. ATP 

\m, MSG mmm-^tsmm^. 'Kmmu^M^. aotjc 

4bn?'5340nU<D^)tmt*})PJ>if-r S t i o TiJ)i! 

bfto 7"^>^{^iJ5£tc{i. ±fa»KJsJ:DMSG^It«/^ 

KilCt DMft^^^ltb, 5^fV^-;H!Cl(pH7.0)100aM 



(12) 
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!*, ^'imr}VfS.y^imUntLX. ProlelnAssay 
(Blo-Rad) *fflV^T^ML/^:o 
[0 0 9 3] 

(1) gihmmmmmtimmm 

^'xU'^'A • vi' h7r->«>':5?i:.ATCC13869|*<':)afe 
f*DNA*filiait. dtl^^SS^LT. E$iJgE?U#^l 10 
2 ^ 1 3(D#^DNA^:?'-7'l'v-i;LTPCRSf£;*'fTo 
fco f^e.nfcDNA»f>t*¥f&*ifg{tL, CtlifepIISG3S}9 

SG399GDHi::SMttfco 

[0 0 9 4] pHSG399GDH(DSalI^ftiC, 3U:?-S 

fiIlMT'g#^|^RlSge:>^^X5 KpHH1519(Agric. Biol.* 
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: Chem., 48. 2901-2S03 (1984))fil*(QtISe;5S*#A 
pnl -ef^ft: LT. ffiifE;*f%^CyJifg'T»rfr%«?# L. 
iS) ^fflV^TpHSG399GDH©Sal[g|5ffi{i:ifALfco 
[0 0 9 5] L-^*';l/^5 ^'^SSVU'lf^'^^'T'iJ 17 h 

[0 0 9 6] 
[|g3] 





L-Gln(g/L) 


L-GluCg/L) 




AJ12418 


38.8 


0.7 


70 


AJ12418/pGDH 


29.5 


12.0 


55 






5«^f 


l/Co 



[0 0 9 7] 

5©#fl)tDNA:&7'-5''l'V-i:bTPCRS)5t;*fTcfco ti& 30 
tlfcl)NA|ff>t*M|iS^mSluK PvuIl-p-i?]»fL, Cltl^pH 
SG399©Snialg|5ffi|CffliALfto c:©:/'7X5 

jie^©l5l5iJifM-^#t?DMifM-^JRt#L. pKF19k 
mm ©Sacmsm^ifAbfco COT^^X^K^pRFigG 

[0 0 9 8] y°u^~^~mM.^<o^^(Dmx\z\i.. Mu 

tan-Super Express Ka (SilSii) *fflV^?c„ pkF19GDH* 
^ffiilLT, Mutan-super Express umi<r>^l^^i/j 

yf^4^-tmumxmo:i':f'74^-tLxtmmi 40 

1 6 Xi± 1 7 CDS' y ^iSft^fi^DNA^feii/jP L 

&4 



[0 0 9 9] F^filifflU gdh 

7K-rfE?''iJ^#L.TV-'fctO^, pKFigCDHl. pKF19GDH4i^ 
Lfco gdh7""n-t-^f-fe3'lJ«pKF19CDIll'|||ClStS§^ 

^gclhEctb-^^^) 3 pKF19CDH4S«lcBi|-r § C Ic j; 0 

S ({il^i.^r/gWt)00/18935#K??) o 
[0 10 0] un&«^9X5 K^Wm^SacITWt 

DNAffii-t^lJftL. pSFKT2 (^M2000-262288^i^^«# 

m) wacigpjSiti^ALfco cne.<^:/v7.5 K*, ^ 

n^'npSFKTGDHU pSFKTGDH4tSf^lttfCo pSFKT2ti, 7" 
l^tf/^i^xU'i'iv • vi' h73*-^>^?AATCCl3869^ 
**(^) 5 KpAa330©^it(iJ;7?S D . =i U 

[0 10 1] 



pKF19GDlf TGGTCALalcLgLgcgacgctgcCATAAT (Ba5»^20) 

pKF19GDin TGGTCALaLcLglgcgacgctgcTATAAT (Ba?yS^21) 



(13) #1120 0 2-3 0 08 8 7 

23 24 
pKFl9GDlf4 TTCCCAtatctgtgcgacgctgcTATAAT (Ba3'iJ#^f22) 



[0 10 2] (2) gdh>''Dt-^f-^^©5fefet<C'N® 

i'^y^X? KpSFKTGDHK pSFKTGDH4T-ff$afi;^L. ^ 
tT'lTofCo Ctl&CDff^KfEm*34''CT^ig« 
tco ±i^7°'^XB. Kti34lCl?{i)'itlMT'tftV^fcfe 

^?-^i§?ICpSFKTGDHl . pSFKTGD!l4i: [11 \zmmMX-^n 

CO 1 0 33 (3) gdhm{s^mmmmmt(ximii.<o 
-m^. mmms C2) gaicorvx^ kpgdiit-^kk 



*taStDyy?£-T'ffofc„ Sfc, GDHffitt{cot,^TiJMol. Mi 
crobiology. 3!7-326(6) 1^^2%#%tL^ Tris-HCl(pH 
7.5)l00iiiM, NHiCl 20fflM. a-^hiffl^^/lf&lQmVl, NADP 

n o.25Bm^tsmmimmm\mMk. 340nM(<:iotts 

T. Protein Assay (Bio-Rad) ^WV^T^^mbftp 

[0 10 4] L-ii*';l/if ^^(DlJXMlCfeL^Tti. GDH:/ 

fc. QA"l/pGDHffi*>, AJ12418i*J;l;tiffi(.^IlXM*>KL 
fto fS«R?Rat±. QA-l/pGDHl*ft'iafeffi*^ofco i-^ 

fi^'^^ymmm^. QB-k qB-4l*j&^:^^i!i:^#^n 

[0 105] 
[«5] 

-355 





L-Gln(g/L) 


L"Glu(g/L) 


ig«f^fS(hr) 


GDHSttCU/mg) 


AJ1Z418 


40.5 


0.8 


68 


1.6 


QA-l/pGDII 


47.9 


1.0 


60 


15.2 




50.5 


0.1 


65 


4.1 


qis-4 


50.0 


0,3 


65 


9,6 



[0 10 6] 

m 

t^^'ULtc^lC (FEMS Microbiol. Letter, 154 (199 

7) 81-88) tea, hg\nmmmti^i^}ifi^ymMtrj: 

^tBfig-fey^t-. 232H~235HJ lai, aU^./^^'-rU 
HX^^^o ^CT'a?2(?)GS7-ry->f-f'A^n-K'r-S)i 

( 1 ) -/vi-y^mm 

GS^r-YVif'l'A^n-K-r'Site-T- (giiiA2) (is n 

pa^jSEjAjs^ 1 8 *i j;tf 1 9 ic^>-r:^V'< v-^&ffii^ 50 



NA9'^y>^&y-'x^>'3>'X^-^f-^'y M ('^- 

[0 10 7] (2) 3n--/N'fyu^i''<-t?-£>'3:y 
7*Kf/^^-f U'^^In • h7T-;^>'^'AATCC13869 
^©a^&«:D N A mm b> $fJ|Sg^^S3u3AIlC .i: D gP5-> 
^J8?.bT. tf e^tlfcD N Arf^i *pHSG299©'<^' ^f-<DB 

nfeBWIfigJf**, Hybond-N+ (7-=?i/^i.7 7';l/V>^ 

G--'^-t'7°■5-YADNA5^U >^^&rr-J'>'a yx^?-* 
-:^^«y MitLfcA^oT. ^SfiMS (1) T«bft7' 

U iSi'^'X-^-SJ^RlK«!!(*i:§^ < /^'r7'U ^f-f X-TSJ^S 



25 



10 



#<DPXKffito^ffiSffi;^j*rd?ij^Sti?!j#^ 1 ic^b 
[0 10 8] • y— rW^' yu-L.^m^ 

Genetyx-Mac coiputer program {V"7 h •>x7'BSI^^ ill 
fCj^tJlSffiLfto ^Bflffi®#li, LipaianilPearson 
(Science, 227,1435-1441. 1985)<0:^Sl^ tft:j!><oTtT 

CO 1 0 9} mmmmm^z]c^^Lrcr^/mmm 

^6 



(14) i|^IIB2 0 0 2-3 0 0 8 8 7 

26 

I *i}L,(DQS (Fli«S Microbiology Letters 81-88,(154) 19 
97) , v^u/^^xU'J'A • »y/^^a5/X©CS (CenBan 
k ACCI^SION Z70692) *i X M^y'b-x'^-bX • -feU 
;^j'7-OGS(CenBank ACCESSION Ai,136500)i:, 
34.6%. 65.6%, m<Dmm^^nsL (^6) . nU^.^a 

[0 110) --jj^ w.9mmm^^3 0mmt. mr^m 

e(GenBank ACCESION Z70692)t5j:tfX M^:/hV-i'-fc:X 

• -b;U:^?v-OATase(GenBank ACCESSION Y17736)i:. 
*tl^'tl51.9%, 33.4%©fti|Il14*^L (^7) . 
*f?JJffliftDATascT$ set A^^JflU bfeo bfcA^o T, 

-A{i:glnA2'efe D . ffi^US^ 3 ic^fT ^ymMM^ 

[0 111] 



COl 1 2] 



mm 








Brevibacterlum lactofermentum 


glnA2 


446A.A 




Corynebacteriuni glutartiicuai 


glnA 


478A.A 


34.6% 


Mycobacterium tuberculosis 


glnA2 


446A.A 


65,6% 


Streptoriyccs coelicolor 


glnA 


453A,A 


60.03b 




7 


7] 












Brevibacterium lactofermentum 


glnE 


1045A.A 




Mycobacteriuni tuberculosis 


glnE 


994A,A 


51.9% 


Streptomyces coelicolor 


glnE 


784A.A 


33.4% 



[0 113] 

{c L-'i/ji^^ y^mmii} izm^ OginE 



bUhrcvcmmnm^xmmm. m^mtu phs 

GZ99 (SJiJg) (DHincllSISfiiJcIf ALfto C^^vX^ 



SEj-'w^f I {c^>-rfsasa?^jcD^-^. iia#^i-234is@ 

*>64650»@$t^#A,r'l^S3!)^ 3343SS©l(iticl 112 
iS|g|5fil[*^&3659S@ (OmncUmmM&^ T?«D|^j300bp* 

[0 114] J:a?©pAGLNE{i;. a U T^ipJftDiWCDSHSai^ 
[0 115] L-y;I/^5>'ifeii®7l'l^:^^<>rU'^i. 



27 

DNA^rffifflL. Ctl^mMt bTSa?^J#^§ 2 3 2 4 0 



(15) #111 2 0 0 2 - 3 0 0 8 8 7 

28 

* 5 >ita®^©fg«*||fi6<5iJ 1(3) i: 11 

[0 1 16} QA-T^^T?ii:AJ12418!^t;Ktt'^. L-y;l/^f 5 

12418lf Icif^. GS^ffi/><ffi]±tTl^S^ tA^St^^n 

[0 117] 
[«8] 





L-GIn(g/L) 


GSS-i*.(U/ing) 




Aj 12418 


39.0 


0.03 


70 


QA-T 


45.1 


0.05 


75 



[0 118} mmiDmm'i ^m^mmi 

mmm^2 '■ gink2r^/mw.n 20 gajM^is 

gH?iJS^ 3 : ginBT 5 7 jgSi??iJ M^m^ 2 0 

m^m^ 5 : gi nAfiSffl ■/v v-c sa?ijs^ 2 2 

la^liS^e : glnA lstPCRy*°9-Y-7-NN ffiJ'lJS-^Z 3 

gB9(J#^7 :gInA IstPCRt/'^-Y'T-NC ga?«J#^Z4 
fiE?fJS^8 :glnA lstPCR7°^'('V-CN 
11?|JS^9 : glnA lstPCR:/v-r'^-CC 
fia^lJS*^ 1 0 : glnA 2ndPCR7''-7'f'V— N 
m^m^ 1 1 : glnA 2ndPCR:^V'f V-C 

rnmrn^- 1 2 : gdmrnmy^^'?-^ 30 

BB?|J»^ 1 3 : gdiiJ3i|iffl:^7i'v-c 



gdh T'P -^ST'^ -Y V-1I4 

ghiA:/p-7'l«^ffi:/^ -f" v-N 
ginkfu-^mmm v-c 

l£.S^gdh7"n*-^f-E9»J 
gltiFMST^^-f^R—C 

[0 119] 
[0 12 0] 



<]10> Ajlnomoto Co. , 
<!20> fgifSlCj^SL- 
<130> P 8706 



SEQUENCE LISTING 

Inc. 



[0 12 1] 



<140> 
<141> 
<I50> 

<m> 

<160> 
<170> 



2001-05-30 
jP 2001-28163 
2001-02-05 

24 

Patent In version 3.0 



<2I0> I 

<211> 5500 

<212> DNA 

<2I3> Brevibacterium lactoferraentum 



(16) 1^M2 0 0 2-3 0 08 8 7 

29 30 

<220> 

<221> CDS 

<222> (659).. (1996) 

<220> 

<221> CDS 

<222> (2006) . . (5200) 
<400> 1 

gatcagtgct tcggcttctt. cttcgaagtt ggtggactct gcxtttttca aaagtgcggt 60 
gatacgatga tgcgctttgg cctgtgccgg ggtcattggg cLggtgtctl gattgtctaa 120 
ggcgtggagc tctgcgagca ttgcccagtc aggcaaggta cttagcttcg gtagctcggt 180 
gagaatcltc tccagggtca tcaccggcaa gtggctagtt tcggcggcac gcgttccgtt 240 
cacccacagt gtgtacatct catcggagca ggagtaagca atctcaggta gcgcgtgaaa 300 
caggagtgga tcaatatcgg cggaaaactc atggcggaga tcggcgggag tccacccacg 360 
aagcgcacag aaacctaggt ggctgatgat gcLLLcLlcL aaaalclgac gglaagagLc 420 
LtgLgcgtcg gtgacgLtgt cggagaagLg ggagagggtc attgcggttt ccttattcgt 480 
aggagagfctc taatttcggt gcggttctca gtgaaccacc caagctggac acctcccacc 540 
cccgtgtcat caaaaaaccg cgacatcctL gagtaactct gagaaaaact acccccgatg 6Q0 
cgagtataaa agtggcaaal gcgcagtcga tgtcccatcg ctgcgtagat tagttttc 658 
atg aac age gaa cag gaa ttt gta etc age gee alt gaa gaa cgc gac 706 
Het Asn Ser Glu Gin Glu Phe Val leu Ser Ala He Glu Glu Arg Asp 

15 10 15 

att aag ttt gtg cgt eta tgg ttc act gac att ctt gga cac ttg aag 754 
fie Lys Phe Val Arg Leu Trp Phe Thr Asp lie Leu Gly His Leu Lys 

20 25 30 

tea gtg gtt gtg get cct gca gaa eta gag tct gcg ttg gaa gaa gge 802 
Ser Val Val Val Ala Pro Ala Glu Leu Glu Ser Ala Leu Glu Glu Gly 

35 40 45 

ate gga ttc gat ggc tea gcc att gag ggc tac gcg cgt ate teg gaa 850 
He Gly Phe Asp Gly Ser Ala tic Glu Gly Tyr Ala Arg lie Ser Glu 

50 55 60 

gcg gac acc att gcc cgc cca gat cca teg aca ttc cag gtc etc cca 898 
Ala Asp Thr lie Ala Arg Fro Asp Pro Ser Thr Phe Gin Val Leu Pro 
65 70 75 80 

eta gaa gcg ggc ate tea aaa ctg cag gca gca cgc ctg ttt tgc gat 946 
Leu Glu Ala Gly He Ser Lys Leu Gin Ala Ala Arg Leu Phe Cys Asp 

85 90 95 

gtc acg atg ccg gac gga cag cca tct ttt tct gac ccg cgc caa gtg 994 
Val Thr Met Pro Asp Gly Gin Pro Ser Phe Ser Asp Pro Arg Gin Val 

100 105 no 

ctg cgc agg cag gtc caa eta get gca gat gaa ggc ttg acc tgc atg 1042 
Leu Arg Arg Gin Val Gin Leu Ala Ala Asp Glu Gly Leu Thr Cys Met 

115 120 125 

ate tea cca gag att gag ttc tat ttg gtg caa age ctt cgc acc aac 1090 
He Ser Pro Glu He Glu Phe Tyr Leu Val G!n Ser Leu Arg Thr Asn 

130 135 140 

gga ctg cca cct gtg ccc act gac aac ggc gga tat ttc gac caa gcc 1138 
Gly Leu Pro Pro Val Pro Thr Asp Asn Gly Gly Tyr Phe Asp Gin Ala 
145 150 155 160 

aca LLC aaL gag gcg ccg aat ttc cgt cga aac gcg atg gta gcg ctg 1186 
Thr Phe Asn Glu Ala Pro Asn Phe Arg Arg Asn Aia Het Val Ala Leu 



(17) 1$M20 0 2"30 08 8 7 

31 32 
165 170 175 

gag gaa etc ggc ate cct gtc gag ttc tec cac cat gaa act gca cct 1234 
Glu Glu Leu Gly He Pro Vai Giu Phe Ser His His Glu Thr Ala Pro 

180 185 190 

ggc cag caa gaa ate gat tta cgc cat gcg gat gcg etc ace atg gcc 1282 
Gly Gin Gin Glu lie Asp Leu Arg His Ala Asp Ala Leu Thr Met Ala 

195 200 205 

gae aac ate atg ace ttc cgc tac ate atg aaa cag gtg gca agg gac 1330 
Asp Asn Me Met Thr Phe Arg Tyr lie Met Lys Gin Val Ala Arg Asp 

210 215 220 

caa ggc gtt ggg gca tea ttt atg cec aag cca ttc caa gaa cat gca 1378 
Gin Gly Val Gly Ala Ser Phe Met Pro Lys Pro Phe Gin Glu His Ala 
225 230 235 240 

ggc tec gcc atg cac acg cac atg tec tta ttt gag ggc gat acc aac 1426 
Gly Ser Ala Met His Tlir His Met Ser Leu Phe Glu Gly Asp Thr Asn 

245 250 255 

gcg ttc cac gat eca gae gat tet tac atg ctg tec aaa acc gca aaa 1474 
Ala Phe His Asp Pro Asp Asp Ser Tyr Met leu Ser Lys Thr Ala Lys 

260 265 270 

cag ttc ate get gga ate ttg cat cac get cca gaa ttc acc get gtg 1522 
Gin Phe He Ala Gly He Leu His His Ala Pro Glu Phe Thr Ala Val 

275 280 285 

acc aac cag tgg gtc aat tec tac aaa cgc ate gtg tac gga aac gaa 1570 
Thr Asn Gin Trp Val Asn Ser Tyr Lys Arg lie Val Tyr Gly Asn Glu 

290 295 300 

get cca act gcg gca acc tgg ggt gta tet aat cgt tct gcg ctg gtt 1618 
Ala Pro Thr Ala Ala Thr Trp Gly Val Ser Asn Arg Ser Ala Leu Val 
305 310 315 320 

cgt gtt cct acc tac cgt ttg aat aag gag gag teg cgc egg gtg gag 1666 
Arg Val Pro Thr Tyr Arg Leu Asn Lys Glu Glu Ser Arg Arg Val Giu 

325 330 335 

gtg cgt ctt cct gat acc get tgt aac cca tat ttg gcg ttt tea gtg 1714 
Val Arg Leu Pro Asp Thr Ala Cys Asn Pro Tyr Leu Ala Phe Ser Val 

340 345 350 

atg etc ggc get ggt ttg aaa ggt att aaa gaa ggt tat gag etc gac 1762 
Met Leu Gly Ala Gly Leu Lys Gly He Lys Glu Gly Tyr Glu Leu Asp 

355 360 365 

gag cca get gag gae gat ate tec aac ttg age ttc egg gaa cgt cgc 1810 
Glu Pro Ala Glu Asp Asp He Ser Asn Leu Ser Phe Arg Glu Arg Arg 

370 375 380 

gcc atg ggc tac aac gat ctg cca aac age ctt gat cag gca ctg cgc 1858 
Ala Met Gly Tyr Asn Asp Leu Pro Asn Ser Leu Asp Gin Ala Leu Arg 
385 390 395 400 

caa atg gaa aag tea gag ctt gtt get gac ate etc ggt gag eac gtt 1906 
Gin Met Glu Lys Ser Glu Leu Val Ala Asp He Leu Gly Glu His Val 

405 410 415 

ttt gag ttt ttc ttg cgc aat aag tgg cgt gaa tgg cgt gac tac caa 1954 
Phe Glu Phe Phe Leu Arg Asn Lys Trp Arg Glu Trp Arg Asp Tyr Gtn 

420 425 430 

gag cag ate act ccg tgg gag etc cga aac aat ctt gat lac tagactltt 2005 



(18) iRffW 2002-300887 

33 34 
Glu Gin lie Tlir Pro Trp Clu Leu Arg Asn Asn Leu Asp Tyr 

435 440 445 

gcactccaat. ggaaacccta cggcgaccca attgcgaccc gataaaggag gggagaagct 2065 
atg tea gga ccg tta aga agt gaa cgt aaa gtc gtt ggc ttt gtc aga 2113 
Met Ser Gly Pro Leu Arg Ser Glu Arg Lys Val Val Gly Phe Val Arg 

15 10 15 

gac cca ctg cca aaa gtt ggt tct tta teg etg aaa tct gag cat gcc 2161 
Asp Pro Leu Pro Lys Val Gly Ser Leu Ser Leu Lys Ser Glu Kis Ala 

20 25 3fl 

caa gca gat eta gag cat ttg ggt tgg cgc aat gtt gag tct ttg gat 2209 
Gin Ala Asp Leu Glu Hfs Leu Gly Trp Arg Asn Val Glu Ser Leu Asp 

35 40 45 

ttg ttg tgg ggc ttg tea ggt gca ggc gat cce gat gtc gcg ctg aac 2257 
Leu Leu Trp Gly Leu Ser Gly Ala Gly Asp Pro Asp Val Ala Leu Asn 

50 55 60 

ctt ctt att egg ctg tat cag gca ctt gaa gca ate ggc gag gat get 2305 
Leu Leu He Arg Leu Tyr Gin Ala Leu Glu Ala lie Gly Glu Asp Ala 
65 70 75 80 

cga aac gag ctt gat caa gag att cgc cag gat gaa gaa eta cga gtc 2353 
Arg Asn Clu Leu Asp Gin Glu lie Arg Gin Asp Glu Glu Leu Arg Val 

85 90 95 

cgc ctt ttt gca ttg ttg ggt ggt tec teg get gtc ggt gat eac ttg 2401 
Arg Leu Phe Ala Leu Leu Gly Gly Ser Ser Ala Val Gly Asp His Leu 

100 105 110 

gtc gcc aat ect ttg cag tgg aaa etc tta aaa ctt gat gcg cca teg 2449 
Val Ala Asn Pro Leu Gin Trp Lys Leu Leu Lys Leu Asp Ala Pro Ser 

115 120 125 

agg gaa gag atg ttt cag gcg ctg ctg gaa tct gtg aaa get cag ect 2497 
Arg Glu Glu Met Phe Gin Ala Leu Leu Glu Ser Val Lys Ala Gin Pro 

130 135 140 

get gtg ctt gag gtt gag gat ttc age gat gca eac aac att gcc cga 2545 
Ala Val Leu Glu Val Glu Asp Phe Ser Asp Ala His Asn He Ala Arg 
145 150 155 160 

gac gat ttg age acg ect ggt ttt tac acg get agt gtt acc ggg ect 2593 
Asp Asp Leu Ser Thr Pro Gly Phe Tyr Thr Ala Ser Val Thr Gly Pro 

165 170 175 

gaa gca gag cga gtc ttg aaa tgg act tat cgc acg ttg ctg acc egg 2641 
Glu Ala Glu Arg Val Leu Lys Trp Thr Tyr Arg Thr Leu Leu Thr Arg 

180 185 190 

att get gcg cat gat tta gcg ggt acc tat ccc acc gac atg egg aga 2689 
fie Ala Ala His Asp Leu Ala Gly Thr Tyr Pro Thr Asp Met Arg Arg 

195 200 205 

aaa ggt ggc gat ect gtt ccg ttt age aca gtg acc atg cag etc age 2737 
Lys Gly Gly Asp Pro Val Pro Phe Ser Thr Val Thr Met Gin Leu Ser 

210 215 220 

gac eta get gat get get ttg act get get tta get gtg gca att gcc 2785 
Asp Leu Ala Asp Ala Ala Leu Thr Ala Ala Leu Ala Val Ala He Ala 
225 230 235 240 

aat gtt tat ggt gaa aag ccg gtt gat tea get tta tct gtc ate gcg 2833 
Asn Val Tyr Gly Glu Lys Fro Val Asp Ser Ala Leu Ser Val He Ala 



(19) 



35 

atg ggc aaa 
Met Cly Lys 

gtg gtg ttt 
Vai Vai Phe 
275 

gca gag etc 
Ala Clu Leu 

290 
gca ctt cgc 
Ala Leu Arg 
305 

tec cat atg 
Ser His Met 

gca ctg ctg 
Ala leu Leu 

tec tat gtg 
Ser Tyr Vai 
355 

gaa tea ttt 
Glu Ser Phe 

370 
aat gtt ccg 
Asn Vai Pro 
385 

ggt ttg agg 
Gly Leu Arg 

ggt cgc atl 
Gly Arg He 

cat gtg ttg 
His Vai Leu 
435 

etc att gag 
Leu ile Glu 

450 
ttg gag egg 
Leu Glu Arg 
465 

atg aat atg 
Met Asn Met 

gag caa agt 
Glu Gin Ser 

ttg cag att 



245 
tgt ggc 
Cys Gly 
260 

gtt gca 
Vai Ala 

att cgc 
Tie Arg 

cca gaa 
Pro Glu 

gcg tat 
Ala Tyr 
325 
aaa get 
Lys Ala 
340 

gat get 
Asp Ala 

gtc aca 
Vai Tbr 

gaa gac 
Glu Asp 

gat gtg 
Asp Vai 
405 
gat gag 
Asp Glu 
420 

gtt gat 
Vai Asp 

teg tat 
Ser Tyr 

ate aag 
lie Lys 

cgc tgg 
Arg Trp 
485 
teg gcc 
Ser Ala 
500 

cag Leg 



gcg cag 
Ata Gin 



gag ccg 
Glu Pro 

ate ggt 
lie Cly 

295 
ggt aaa 
Gly Lys 
310 

tae aag 
Tyr Lys 

cgt ccc 
Arg Pro 

ctt tea 
Leu Ser 

gat gtc 
Asp Vai 
375 
ttg cgt 

Leu Arg 
390 

gag ttt 
Glu Phe 

acg ttg 
Thr Leu 

cag gga 
Gin Gly 

gag ttt 
Glu Phe 
455 
cgc act 
Arg Thr 
470 

ttg gcg 
Leu Ala 



gaa ttg 
Glu Leu 
265 
gca aac 
Ala Asn 
280 

age aac 
Ser Asn 

agt ggc 
Ser Giy 

cgc Lgg 
Arg Trp 

atg acg 
Met Thr 
345 
ccg ttg 
Pro Leu 
360 

caa get 
Gin Ala 

gat cgt 
Asp Arg 

get gtc 
Ala Vai 

egg gtt 
Arg Vai 
425 
tat gtg 
Tyr Vai 
440 

ttg cgc 
Leu Arg 

cac ttg 
His Leu 

cgc get 
Arg Ala 



250 

aac tae 
Asn Tyr 

tct aaa 
Ser Lys 

teg ttc 
Ser Phe 

get ctt 
Ala teu 
315 
gcg gaa 
Ala Glu 
330 

ggt gat 
Gly Asp 

att tgg 
lie Trp 

atg cgc 
Het Arg 

gag ctg 
Clu Leu 

395 
cag etc 
Gin leu 
410 

egg tea 
Arg Ser 

ggt cgt 
Gly Arg 

ctg ttg 
Leu Leu 

tta ccg 
!>eu Pro 
475 
tct ggg 
Ser Gly 
490 

egg cat 
Arg His 



att tea 
lie Ser 

tea aca 
Ser Thr 
285 
ttt gag 
Phe Clu 
300 

gtg cgc 
Vai Arg 

ace tgg 
Thr Trp 

att gac 
lie Asp 

gcg get 
Ala Ala 
365 
cgt cga 
Arg Arg 
380 

aag ctt 
Lys Leu 

ctt cag 
Leu Gin 

acg gta 
Thr Vai 

gaa gac 
Glu Asp 
445 
gag cat 
Glu His 
460 

aaa cct 
Lys Pro 

ttt act 
Phe Thr 



1fr?a2 0 0 2-30088 7 
36 

255 

gat gtg gac 2881 

Asp Vai Asp 

270 

cgc acc gca 2929 
Arg Thr Ala 



ttg cgt 
Leu Arg 



aaa get atg gaa 
Lys Ala Met Glu 

505 

llg cat agt cag ctg ttt tat egg 



gtg gat gca 
Vai Asp Ala 

tct ttg gat 
Ser Leu Asp 
320 

gaa ttt cag 
Glu Phe Gin 

335 
ctt ggg cag 
Leu Gly Gin 
350 

age cag egg 
Ser Gin Arg 

gtg ttg gac 
Vai Leu Asp 

ggt cgc ggt 
Gly Arg Gly 
400 

atg gtg cat 
Met Vai His 

415 
aat get ttg 
Asn Ala Leu 
430 

ggg cat aat 
Cly His Asn 

cgc ctt caa 
Arg Leu Gin 

gat gac cga 
Asp Asp Arg 
480 

ggt teg atg 
Gly Ser Met 

495 
aag gtt cgt 
Lys Vai Arg 
510 

cca ctg ctg 



2977 



3025 



3073 



3121 



3169 



3217 



3265 



3313 



3361 



3409 



3457 



3505 



3553 



3601 



3649 



(20) If 2002-300887 

37 38 
Leu Gin He Gin Ser leu His Ser Gin Leu Plie Tyr Arg Pro Leu Leu 

515 520 525 

aac tct gtg gtc aac ttg age gcg gat gcc ate aga ttg tct ccg gat 3697 
Asn Ser Val Val Asn Leu Ser Ala Asp Ala lie Arg Leu Ser Pro Asp 

530 535 540 

get gca aag eta caa ttg ggg gca ttg gga tac ctg cat cca tea cgt 3745 
Ala Ala Lys Leu Gin Leu Gly Ala Leu Gly Tyr Leu His Pro Ser Arg 
545 550 555 560 

get tat gaa cac ctg act get ctt gca tea gga get age cgt aaa gcc 3793 
Ala Tyr Clu His Leu Thr Ala Leu Ala Ser Gly Ala Ser Arg Lys Ala 

565 570 575 

aag att cag gcg atg ttg ctg ccc acg ttg atg gag tgg ctg tct caa 3841 
Lys lie Gin Ala Met Leu Leu Pro Thr Leu Met Glu Trp Leu Ser Gin 

580 585 590 

aca get gaa cca gat gcg gga ttg ctg aat tac cgc aag ctt tct gat 3889 
Thr Ala Clu Pro Asp Ala Gly Leu Leu Asn Tyr Arg Lys leu Ser Asp 

595 600 605 

get tec tat gat cgc age tgg ttt ttg cgc atg ctg cgt gat gag ggc 3937 
Ala Ser Tyr Asp Arg Ser Trp Phe Leu Arg Met Leu Arg Asp Glu Gly 

610 615 620 

gta gtg ggg cag egg ttg atg cgt att ttg gga aat tct ccc tat att 3985 
Val Val Gly Gin Arg Leu Met Arg lie Leu Gly Asn Ser Pro Tyr He 
625 630 635 640 

tct gaa ctg att ate tec act ccg gac ttt gtg aaa cag ctg ggt gat 4033 
Ser Clu Leu He He Ser Thr Pro Asp Phe Val Lys Gin leu Gly Asp 

645 650 655 

gcg gcg tct ggt cct aaa ttg ctt get act gca ccg act cag gtt gtg 4081 
Ala Ala Ser Gly Pro Lys Leu Leu Ala Thr Ala Pro Thr Gin Val Vai 

660 665 670 

aaa gca ate aag gcg acg gtg teg cgt cat gag tea cct gat egg gcg 4129 
Lys Ala He Lys Ala Thr Val Ser Arg His Glu Ser Pro Asp Arg Ala 

675 680 685 

ate cag get gca cga teg ctg agg agg cag gag ctg gca cgc att gcc 4177 
He Gin Ala Ala Arg Ser Leu Arg Arg Gin Glu Leu Ala Arg He A! a 

690 695 700 

tct get gat ttg etc aac atg etc act gtl cag gaa gta tgc caa age 4225 
Ser Ala Asp Leu Leu Asn Met Leu Thr Val Gin Glu Val Cys Gin Ser 
705 710 715 720 

ttg tea eta gtc tgg gat gcg gtg ttg gat get gcc ttg gat gcg gaa 4273 
Leu Ser Leu Val Trp Asp Ala Val Leu Asp Ala Ala Leu Asp Ala Glu 

726 730 735 

ate cgt get gca ctt aac gat cca cag aaa cca gat cag cct ctg gcc 4321 
He Arg Ala Ala Leu Asn Asp Pro Gin Lys Pro Asp Gin Pro Leu AJa 

740 745 750 

aat att tct gtg ate ggc atg ggc cgt ttg ggt gga gca gaa ctt gga 4369 
Asn He Ser Val He Gly Met Gly Arg Leu Gly Gly Ala Glu Leu Gly 

755 760 765 

tac ggt tct gat gcc gat gtg atg ttt gta tgc gag ccg gta gcc ggt 4417 
Tyr Gly Ser Asp Ala Asp Val Met Phe Val Cys Glu Pro Val Ala Gly 
770 775 780 



(21) ftPjfl 2002-300887 

39 40 

gtg gaa gag cal gag gcc gtc aca tgg tct att gcg ate tgt gat tec 4465 

Val Ghi Glu His Glu Ala Val Thr Trp Ser He Ala He Cys Asp Ser 

785 790 795 800 

atg egg teg agg ett geg cag cct tec ggt gat cca cct ttg gag gtg 4513 

Met Arg Ser Arg Leu Ala Gin Pro Ser Gly Asp Pro Pro Leu Glu Val 

805 810 815 

gat ctg ggg ctg cgt cct gaa ggg aga tct ggt gcg att gtg cgc aee 4561 

Asp Leu Gly Leu Arg Pro Glu Gly Arg Ser Gly Ala He Val Arg Thr 

820 825 830 

gtt gat tec tat gtg aag tac tac gaa aag tgg ggt gaa act tgg gag 4609 

Val Asp Scr Tyr Val Lys Tyr Tyr Gtu Lys Trp Gly Glu Thr Trp Glu 

835 840 ' 845 

att cag geg ctg ctg agg get gcg tgg gtt get ggt gat cgt gag ctg 4657 

lie Gin Ala Leu Leu Ai^g Ala Ala Trp Val Ala Gly Asp Arg Glu Leu 

850 855 860 

ggc att aag ttc ttg gag teg att gat cgt ttc cgc tac cca gtt gac 4705 

Gly lie Lys Phe Leu Glu Ser He Asp Arg Phe Arg Tyr Pro Val Asp 

865 870 875 880 

ggg gca acg cag gcg cag ctt cgt gaa gtt cgt cga att aag gcg agg 4753 

Gly Ala Thr Gin Ala Gin Leu Arg Glu Val Arg Arg lie Lys Ala Arg 

885 890 895 

gtg gat aat gag agg ctt ccg cgc ggg get gat cga aat acc cat acc 4801 

Val Asp Asn Glu Arg Leu Pro Arg Gly Ala Asp Arg Asn Thr Kis Thr 

900 905 910 

aag ctg ggt egg gga geg tta act gac ate gag tgg act gtg cag ttg 4849 

Lys l,eu Gly Arg Gly Ala Leu Thr Asp He Glu Trp Thr Val Gin Leu 

915 920 925 

ttg acc atg atg cat get cat gag att ccg gag ctg cac aat acg teg 4897 

Leu Thr Met Met His Ala His Glu He Pro Glu Leu Ills Asn Thr Ser 

930 935 940 

acg ttg gaa gtt cLt gaa gig ctg gaa aag cat cag att att aac cct 4945 

Thr Leu Glu Val Leu Glu Val Leu Glu Lys His Gin He lie Asn Pro 

945 950 955 960 

gtg cag gtg cag acg ctt egg gaa gcg tgg ctg acg gca acg get get 4993 

Val Gin Val GIji Thr Leu Arg Glu Ala Trp Leu Thr Ala Thr Ala Ala 

965 970 975 

agg aat gcg ctt gtg ctg gtc agg ggt aag aga tta gat cag tea cct 5041 

Arg Asn Ala Leu Val Leu Val Arg Gly [,ys Arg Leu Asp Glti Leu Pro 

980 985 990 

act cct ggt ccg cac ctt gcg cag gtg get ggt gcg tct ggt tgg gat 5089 

Thr Pro Gly Pro His Leu Ala Gin Val Ala Gly Aia Ser Gly Trp Asp 

995 1000 1005 

cca aat gag tac cag gag tat ttg gaa aac tat ctg aaa gtg acc agg 5137 

Pro Asn Glu Tyr Gin Glu Tyr Leu Glu Asn Tyr Leu Lys Val Thr Arg 

1010 1015 1020 

aag agt cgt cag gtt gtt gat gaa gtc ttc tgg ggt gtg gac tct atg 5185 

Lys Ser Arg Gin Val Val Asp Glu Val Phe Trp Gly Val Asp Ser Met 

1025 1030 1035 1040 
gag caa cgL gag ttt taggtaggtg gtgggagcee eaaagttgcg gaaaattgtt c 5241 
Glu Gin Arg Glu Phe 
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41 42 
1045 

caactaaggg actatatgta ggtgtggata acctaagtta atcttttgtg agcgtgagga 5301 

tttctctgag gaatcLagac gcagattaac ttccgcttgg cagcgaccgg gataacaccg 5361 

cggttgcggc cacgcaggct cacaaaggac accactatga caagcattat tgcaagcaac 5421 

agcgacctat cggaggagct gcgcacccac actgcgcggg cacatgaaga ggccgagcac 5481 

tcaacgttta tgaatgatc 5500 

<210> 2 

<211> 446 
<212> PRT 

<213> Brevibacteriuci lactoferinentus 
<400> 2 

Met Asn Ser Glu Gin Glu Phe Val Leu Ser Ala fie Clu Glu Arg Asp 

15 10 15 

lie Lys Phe Val Arg Leu Trp Phe Thr Asp Fie leu Gly His Leu Lys 

20 25 30 

Ser Val Val Val Ala Pro Ala Glu Leu Glu Ser Ala Leu Glu Glu Gly 

35 40 45 

He Gly Phe Asp Gly Ser Ala He Glu Gly Tyr Ala Arg He Ser Glu 

50 55 60 

Ala Asp Thr He Ala Arg Pro Asp Pro Ser Thr Phe Gin Val Leu Pro 
65 70 75 80 

Leu Glu Ala Gly lie Ser Lys Leu Gin Ala Ala Arg Leu Phe Cys Asp 

85 90 95 

Val Thr Met Pro Asp Gly Gin Pro Ser Phe Ser Asp Pro Arg Gin Val 

100 105 110 

Leu Arg Arg Gin Val Gin Leu Ala Ala Asp Glu Gly Leu Thr Cys Met 

115 120 125 

He Ser Pro Glu 11c Clu Phe Tyr leu Val Gin Ser Leu Arg Thr Asn 

130 135 140 

Gly Leu Pro Pro Val Pro Thr Asp Asa Gly Gly Tyr Phe Asp Gin Ala 
145 150 155 160 

Thr Phe Asn Glu Ala Pro Asn Phe Arg Arg Asn Ala Met Val Ala Leu 

165 170 175 

Glu Glu Leu Gly He Pro Val Glu Phe Ser His His Glu Thr Ala Pro 

180 185 190 

Gly Gin Gin Clu lie Asp Leu Arg His Ala Asp Ala Leu Thr Met Ala 

195 200 205 

Asp Asn He Met Thr Phe Arg Tyr He Met Lys Gin Val Ala Arg Asp 

210 215 220 

Gin Gly Val Gly Ala Ser Phe Met Pro Lys Pro Phe Gin Glu His Ala 
225 230 235 240 

Gly Ser Ala Met His Thr His Met Ser Leu Phe Glu Gly Asp Thr Asn 

245 250 255 

Ala Phe Ills Asp Pro Asp Asp Ser Tyr Met Leu Ser Lys Thr Ala Lys 

260 265 270 

Gin Phe lie Ala Gly lie Leu His His Ala Pro Clu Phe Thr Ala Val 

275 280 285 

Thr Asn Gin Trp Val Asn Ser Tyr Lys Arg 1 le Val Tyr Gly Asn Glu 
290 295 300 
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43 44 



Ala 


Pro 


Thr 


Ala 


Ala 


Tlir 


Trp Gly Val 


Ser Asn 


Arg Ser 


Ala Leu Val 


305 










310 




315 




320 


Arg 


Val 


Pro 


Thr 


Tyr 


Arg 


Leu Asu Lys 


Glu Glu 


Ser Arg 


Arg Val Glu 










325 






330 




335 


Val 


Arg 


Leu 


Pro 


Asp 


Thr 


Ala Cys Asn 


Pro Tyr 


Leu Ala 


Phe Ser Val 








340 






345 






350 


Met 


Leu 


Gly 


Ala 


Gly 


Leu 


Lys Giy He 


Lys Glu 


Gly Tyr 


Glu Leu Asp 






355 








360 




365 




Glu 


Pro 


Ala 


Glu 


Asp 


Asp 


lie Ser Asn 


Leu Ser 


Phe Arg 


Glu Arg Arg 




370 










375 




380 




Ala 


Met 


Gly 


Tyr 


Asn 


Asp 


Leu Pro Asn 


Scr Leu 


Asp Gin 


Ala Leu Arg 


385 










390 




395 




400 


Gin 


Met 


Glu 


Lys 


Ser 


Glu 


Leu Val Ala 


Asp He 


Leu Gly 


Glu His Val 










405 






410 




415 


Phe 


Glu 


Phe 


Phe 


Leu 


Arg 


Asn Lys Trp 


Arg Glu 


Trp Arg 


Asp Tyr Gin 








420 






425 






430 


Glu 


Ghi 


lie 


Thr 


Pro 


Trp 


Glu Leu Arg 


Asn Asn 


Leu Asp 


Tyr 






435 








440 




445 





[0 12 3] 

<210> 3 

<211> 1045 

<212> PRT 

<213> Brevibacteriui lactofenaentun 

<400> 3 



Met 


Ser 


Gly 


Pro 


Leu 


Arg 


Ser 


Glu 


Arg 


Lys Val 


Val Gly 


Phe Val Arg 


1 








5 










10 




15 


Asp 


Pro 


Leu 


Pro 


Lys 


Val 


Gly 


Ser 


Leu 


Ser Leu 


Lys Ser 


Glu His Ala 








20 










25 






30 


Gin 


Ala 


Asp 


Leu 


Glu 


His 


Leu 


Gly 


Trp 


Arg Asn 


Val Glu 


Scr Leu Asp 






35 










40 






45 




Leu 


Leu 


Trp 


Gly 


Leu 


Ser 


Gly 


Ala 


Gly 


Asp Pro 


Asp Val 


Ala Leu Asn 




50 










55 








60 




Leu 


Leu 


lie 


Arg 


Leu 


Tyr 


Gin 


Ala 


Leu 


Glu Ala 


He Gly 


Glu Asp Ala 


65 










70 








75 




80 


Arg 


Asn 


Glu 


Leu 


Asp 


Gin 


Glu 


He 


Arg 


Gin Asp 


Glu Glu 


Leu Arg Val 










85 










90 




95 


Arg 


Leu 


Phe 


Ala 


Leu 


Leu 


Gly 


Gly 


Ser 


Ser Ala 


Val Gly 


Asp His Leu 








100 










105 






no 


Val 


Ala 


Asn 


Pro 


Leu 


Gin 


Trp 


Lys 


Leu 


Leu Lys 


Leu Asp 


Ala Pro Ser 






115 










120 






125 




Arg 


Glu 


Glu 


Met 


Phe 


Gin 


Ala 


Leu 


Leu 


Glu Ser 


Val Lys 


Ala Gin Pro 




130 










135 








140 




Ala 


Val 


Leu 


Glu 


Vat 


Glu 


Asp 


Phe 


Ser 


Asp Ala 


His Asn 


He Ala Arg 


145 










150 








155 




160 


Asp 


Asp 


Leu 


Ser 


Thr 


Pro 


Gly 


Phe 


Tyr 


Thr Ala 


Scr Val 


Thr Gly Pro 










165 










170 




175 


Glu 


Ala 


Glu 


Arg 


Val 


Leu 


Lys 


Trp 


Thr 


Tyr Arg 


Thr Leu 


Leu Thr Arg 








180 










185 






190 


He 


Ala 


Ala 


His 


Asp 


Leu 


Ala 


Gly 


Thr 


Tyr Pro 


Thr Asp 


Met Arg Arg 






195 










200 






205 





(24) 2002-300887 
AS 46 
Lys G!y Gly Asp Pro Val Pro Phe Ser Thr Val Thr Met Gin Leu Ser 

210 215 220 

Asp Leu Ala Asp Ala Ala Leu Thr Ala Ala Leu Ala Val Ala lie Ala 
225 230 235 240 

Asn Val Tyr Gly Glu Lys Pro Val Asp Ser Ala Leu Ser Val lie Ala 

245 250 255 

Met Gly Lys Cys Gly Ala Gin Glu Leu Asn Tyr lie Ser Asp Val Asp 

260 265 270 

Val Val Phe Val Ala Glu Pro Ala Asn Ser Lys Ser Thr Arg Thr Ala 

275 280 285 

Ala Glu Leu lie Arg He Gly Ser Asn Ser Phe Phe Glu Vai Asp Ala 

290 295 300 

Ala Leu Arg Pro Glu Gly Lys Ser Gly Ala Leu Val Arg Ser Leu Asp 
305 310 315 320 

Ser His Met Ala Tyr Tyr Lys Arg Trp Ala Glu Thr Trp Glu Phe Gin 

325 330 335 

Ala Leu Leu Lys Ala Arg Pro Met Thr Gly Asp lie Asp Leu Gly Gin 

340 345 350 

Ser Xyr Val Asp Ala Leu Ser Pro Leu lie Trp Ala Ala Ser Gin Arg 

355 360 365 

Glu Ser Phe Val Thr Asp Val Gin Ala Met Arg Arg Arg Val Leu Asp 

370 375 380 

Asn Val Pro Glu Asp Leu Arg Asp Arg Glu Leu Lys Leu Gly Arg Gly 
385 390 395 400 

Gly Leu Arg Asp Val Glu Phe Ala Val Gin Leu Leu Gin Met Val His 

405 410 415 

Gly Arg He Asp Glu Thr Leu Arg Vai Arg Ser Thr Val Asn Ala Leu 

420 425 430 

His Val Leu Val Asp Gin Gly Tyr Val Gly Arg Glu Asp Cly His Asn 

435 440 445 

Leu lie Giu Ser Tyr Glu Phe Leu Arg Leu Leu Glu His Arg Leu Gin 

450 455 460 

Leu Glu Arg lie Lys Arg Thr His Leu Leu Pro Lys Fro Asp Asp Arg 
465 470 475 480 

Met Asn Mel Arg Trp Leu Ala Arg Ala Ser Gly Phe Thr Gly Ser Met 

485 490 495 

Glu Gin Ser Ser Ala Lys Ala Met Glu Arg His Leu Arg Lys Val Arg 

500 505 510 

Leu Gin He Gin Ser Leu His Ser Gin Leu Phe Tyr Arg Pro Leu Leu 

515 520 525 

Asn Ser Val Val Asn Leu Ser Ala Asp Ala He Arg Leu Ser Pro Asp 

530 535 540 

Ala Ala Lys Leu Gin Leu Gly Ala Leu Gly Tyr Leu His Pro Ser Arg 
545 550 555 560 

Ala Tyr Glu His Leu Thr Ala Leu Ala Ser Gly Ala Ser Arg Lys Ala 

565 570 575 

Lys He Gin Ala Met Leu Leu Pro Thr Leu Met Glu Trp Leu Ser Gin 

580 585 590 

Thr Ala Glu Pro Asp Ala Gly Leu Leu Asn Tyr Arg Lys Leu Ser Asp 
595 600 605 
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47 




























Ala 


Ser 


Tyr 


Asp 


Arg 


Ser 


Trp 


Phe 


Leu 


Arg 


Met 


Leu 


Arg 


Asp 


Glu 


Gly 




610 










615 










620 










Val 


Val 


C!y 


Gin 


Arg 


Leu 


Met 


Arg 


He 


Leu 


Gly 


Asn 


Ser 


Pro 


Tyr 


He 


625 










630 










635 










640 


Ser 


Glu 


Leu 


He 


lie 


Ser 


Thr 


Pro 


Asp 


Phe 


Val 


Lys 


Gin 


Leu 


Gly 


Asp 










645 










650 










655 




Ala 


Ala 


Ser 


Gly 


Pro 


Lys 


Leu 


Leu 


Ala 


Thr 


Ala 


Pro 


Thr 


Gin 


Val 


Val 








660 










665 










670 






Lys 


Ala 


lie 


Lys 


Ala 


Thr 


Val 


Ser 


Arg 


His 


Glu 


Ser 


Pro 


Asp 


Arg 


Ala 






675 










680 










685 








He 


Gin 


Ala 


Ala 


Arg 


Ser 


Leu 


Ai^g 


Arg 


Gin 


Giu 


Leu 


Aia 


Arg 


He 


Ala 




690 










695 










700 










Ser 


Ala 


Asp 


Leu 


Leu 


Asn 


Met 


Leu 


Tlir 


Val 


Gin 


Glu 


Val 


Cys 


Gin 


Ser 


705 










710 










715 










720 


Leu 


Ser 


Leu 


Val 


Trp 


Asp 


Ala 


Val 


Leu 


Asp 


Ala 


Ala 


Leu 


Asp 


Ala 


Glu 










725 










730 










735 




He 


Arg 


Ala 


Ala 


Leu 


Asn 


Asp 


Pro 


Gin 


Lys 


Pro 


Asp 


Gin 


Pro 


Leu 


Ala 








740 










745 










750 






Asn 


lie 


Ser 


Val 


He 


Gly 


Met 


Gly 


Arg 


Leu 


Gly 


Gly 


Ala 


Glu 


Leu 


Gly 






755 










760 










765 








Tyr 


Gly 


Ser 


Asp 


Ala 


Asp 


Val 


Met 


Phe 


Val 


Cys 


Giu 


Pro 


Val 


Ala 


Gly 




770 










775 










780 










Val 


Glu 


Glu 


His 


Glu 


Ala 


Val 


Thr 


Trp 


Ser 


He 


Ala 


He 


Cys 


Asp 


Ser 


785 










790 










795 










800 


Met 


Arg 


Ser 


Arg 


Leu 


Ala 


Gin 


Pro 


Ser 


Gly 


Asp 


Pro 


Pro 


Leu 


Glu 


Val 










805 










810 










815 




Asp 


Leu 


Gly 


Leu 


Arg 


Pro 


Glu 


Gly 


Arg 


Ser 


Gly 


Ala 


He 


Val 


Arg 


Thr 


















825 










830 






Val 


Asp 


Scr 


Tyr 


Val 


Lys 


Tyr 


Tyr 


Glu 


Lys 


Trp 


Gly 


Glu 


Thr 


Trp 


Glu 






835 










840 










845 








He 


Gin 


Ala 


Leu 


Leu 


Arg 


Ala 


Ala 


Trp 


Val 


Ala 


Gly 


Asp 


Arg 


Glu 


Leu 




850 










855 










860 










Gly 


lie 


Lys 


The 


Leu 


Glu 


Ser 


He 


Asp 


Arg 


Phe 


Arg 


Tyr 


Pro 


Val 


Asp 


865 










870 










875 










880 


Gly 


Ala 


Thr 


Gin 


Ala 


Gin 


Leu 


Arg 


Glu 


Val 


Arg 


Arg 


lie 


Lys 


Ala 


Arg 










885 










890 










895 




Val 


Asp 


Asn 


Glu 


Arg 


Leu 


Pro 


Arg 


Gly 


Ala 


Asp 


Arg 


Asn 


Thr 


His 


Thr 








900 










905 










910 






Lys 


Leu 


Gly 


Arg 


Gly 


Ala 


Leu 


Thr 


Asp 


lie 


Glu 


Trp 


Thr 


Val 


Gin 


Leu 






915 










920 










925 








Leu 


Thr 


Met 


Met 


His 


Ala 


His 


Glu 


He 


Pro 


Giu 


Leu 


His 


Asn 


Thr 


Ser 




9J0 










935 










940 










Thr 


Leu 


Glu 


Val 


Leu 


Glu 


Val 


Leu 


Glu 


lys 


His 


Gin 


He 


He 


Asn 


Pro 


945 










950 










955 










960 


Val 


Gin 


Val 


Gin 


Thr 


Leu 


Arg 


Glu 


Ala 


Trp 


Leu 


Thr 


Ala 


Thr 


Ala 


Ala 










965 










970 










975 




Arg 


Asn 


Ala 


Leu 


Val 


Leu 


Val 


Arg 


Gly 


Lys 


Arg 


Leu 


Asp 


Gin 


Leu 


Pro 








980 










985 










990 






Thr 


Fro 


Gly 


Pro 


His 


Leu 


Ala 


Gin 


Val 


Ala 


Gly 


Ala 


Ser 


Gly 


Trp 


Asp 
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995 



1000 



1005 
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49 50 
Pro Asn Glu Tyr Gin Giu Tyr Leu Giu Asn Tyr Leu Lys Val Thr Arg 

1010 1015 1020 

Lys Ser Arg Gin Val Val Asp Glu Val Phe Trp Gly Vai Asp Ser Met 
1025 1030 1035 1040 

Glu Gin Arg Glu Phe 
1045 

<210> 4 
<211> 29 

<212> DNA 

<213> Artificial /Unknown 
<220> 

<221> misc_feature 
<222> ()..() 

<223> Description of Artificial Sequence: prlifier 
<400> 4 

ggggtcgacg gatcgacagg taatgcatt 29 

<2i0> 5 

<211> 29 

<212> DM 

<213> Artificial/Unknown 

<220> 

<221> misc.feature 

<Z22> ()..() 

<223> Description of Artificial Sequence^ primer 

<400> 5 

ggggtcgacg gatccaccat gatggagga 29 



<210> 6 

<211> 22 

<212> DM 

<213> Artificial/Unknown 

<220> 

<221> fliisc„feature 

<222> ().,() 

<223> Description of Artificial Sequence: priiaer 

<400> 6 

cttcccagta gcaccatacg ac 22 
[0 1 2 71 40 

<210> 7 

<211> 26 

<212> DNA 

<213> Artificial/Unknown 
<220> 

<221 > ni i sc_f eat urc 

<222> 0..0 

<223> Description of Artificial Sequence: primer 

<400> 7 

ctggtggcag Ltcgaagagg tccttg 26 



[0 12 8] 



[0 12 9] 



[0 130] 



[0131] 



[0 13 2] 
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51 52 

<210> 8 

<211> 26 

<212> DM 

<213> Artificial/Unknown 

<220> 

<221> oiisc„feature 

<222> ()..() 

<223> Description of Artificial Sequence! primer 

<400> 8 

ggacaaggac ctcttcgaac tgccag 26 

<210> 9 

<211> 26 

<212> DNA 

<213> Artificial/Unknown 

<220> 

<221> misc_feature 

<222> CO 

<223> Description of Artificial Sequence: primer 

<400> 9 

cggcgagacc gtcgattggg aggagc 26 

<210> 10 

<2n> 22 

<212> DMA 

<213> Artificial/Unknown 



<220> 

<221> inisc_fealure 

<222> {)..() 

<223> Description of Artificial Sequence: primer 

<400> 10 

gtagcacctt acgaccaaac eg 22 

<210> II 

<2n> 20 

<212> DNA 

<213> Artificial/Unknown 

<220> 

<221> misc_feature 

<222> CO 

<223> Description of Artificial Sequence: primer 

<400> 11 

Bgagccggtc gacgaggagc 20 

<210> 12 

<211> 25 

<212> DNA 



(28) 

53 

<213> Artificial /Unknown 
<220> 

<221> ciisc_feature 

<222> 0..0 

<223> Description of Artificial Sequence! primer 

<400> 12 

gctagcctcg ggagctctct aggag 

[0 13 3] 

<210> 13 

<211> 25 

<212> DNA 

<213> Artificial/Unknown 

<220> 

<221> iiiisc„feaLure 

<222> (),.() 

<223> Description of Artificial Sequence: primer 

<400> 13 

gatctttccc agactctggc cacgc 

[0 13 4] 

<210> 14 

<21i> 17 

<212> DNA 

<213> Artificial/Unknown 
<220> 

<221> !Disc_feature 

<222> 0..0 

<223> Description of Artificial Sequenced primer 

<400> 14 

cagttgtggc tgatccg 
[0 13 5] 30 

<2!0> 15 

<2I1> 18 

<212> DNA 

<2I3> ArtificiaI/Unkno?m 
<220> 

<221> miscjeature 

<Z22> 

<223> Description of Artificial Sequence' primer 

<400> 15 

ctttcccaga ctctggcc 

[0 I 3 6] 

<210> 16 

<211> 22 

<212> DM 

<2 1 3> Ar t i f i c i a 1 /Unknown 
<220> 

<221> misc_feature 

<222> {)..0 

<223> Description of Artificial Sequence: primer 

<400> 16 



(29) 
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56 

22 



55 

cgctgctata attgaacgtg ag 



[0 13 7] 



[0 13 8] 



[0 13 9] 



[0 14 0] 



CO 1 4 1] 



<210> 17 

<2n> 44 

<212> DSA 

<213> Artificial/Unknown 

<220> 

<221 > m i sc_f eatiire 

<222> CO 

<223> Description of Artificial Sequence: primer 

<400> 17 

ctttgttgcc atatctgtgc gacgctgcla taattgaacg tgag 44 

<210> 18 

<2n> 21 

<212> DNA 

<2}3> Artificial/Unknown 
<220> 

<221> mis c_f ea ture 

<222> ().,() 

<223> Description of Artificial Sequence: primer 

<400> 18 

ccaccacgaa gtcggtggcg g 23 

<210> 19 

<2n> 21 

<212> DNA 

<213> Art i f ic i a 1 /Unlcnown 

<Z2D> 

<221> inisc„feature 

<222> ()..() 

<223> Description of Artificial Sequence: primer 

<400> 19 

ttggagcctc gaagcctgga a 21 

<210> 20 

<211> 29 

<212> DSA 

<213> BrevibacteriUfli flavum 

<400> 20 

tggtcatatc tgtgcgacgc tgccataat 29 

<210> 21 

<211> 29 

<212> DM 

<2 i3> Art i f ic ial Alnknown 

<220> 

<221> IS is cofeature 

<222> (),,() 



[0 14 2] 



[0 I 4 31 



[0 1 4 4] 
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57 58 
<223> Description of Artificial Sequence: sequence of 
promoter 

<400> 21 

tggtcatatc tgtgcgacgc tgctataat 29 

<210> 22 

<2n> 29 

<212> DNA 

<213> Artificial/Unknown 

<220> 

<221> niisc_featiire 

<;^22> ().,() 

<223> Description of Artificial Sequeucel sequence of 

projiioter 
<400>' 22 

tLgccatatc tgtgcgacgc tgctataat 29 

<210> 23 

<21I> 23 

<212> DNA 

<2I3> Artificial/Unknown 
<220> 

<221> misc_feature 

<222> CO 

<223> Description of Artificial Sequence: primer 

<4nn> 23 

agacctacga gtccgccttt ttg 23 

<210> 24 

<211> 21 

<212> DNA 

<213> Artificial/Unknovm 

<220> 

<221> niisc_feature 

<222> ().,() 

<223> Description of Artificial Sequence! primer 

<400> 24 

cgatcaccag caacccacgc a 21 
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F ^-i=,(#%) 4B024 AA05 BAIO BA74 CA04 DA05 
EA04 FA13 CAM 
4B050 CC03 DB02 L102 LL05 
4B064 AE19 CA19 CA21 CC24 DAIO 
4B065 AA24X AA24Y AA27X kkZIY 
ABOI BA02 CAI? CA29 CA41 



